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PURPOSE: A field emission display is provided to be capable of i 
securing excellent field emission characteristic and gray display by! 
applying a carbon nano-tube film to a tetrode structure. 

CONSTITUTION: A lower and upper substrates(6,4) are joined by a frit, 1 
and a cathode is formed on the lower substrate(6) to emit electrons. Ani 
anode is formed on the upper substrate(4) and is supplied with the I 
electrons to emit light. The first and second gate electrodes(30,32) arej 
disposed between the cathode and the anode and induce and control j 
the field emission of the cathode. The cathode consists of a cathode; 
electrode(12) formed on the lower substrate(6) with a stripe pattern andj 

a carbon nano-tube film (14) formed on the cathode electrodeO 2) . A gate substrate(34) is mounted on the lower substrate 
and has holes formed at portions corresponding to the carbon nano-tube film(14). 
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#7i*t 9m ubL^m oigtf oooiEiei 9m umm ihioi^e^ gg^s 

01^01 A|D1, Oiatl §g(H| SJofl ?fU£ 2^ 9I0UA1 ?H5 Ui^« UM^ SgolW ?H£E 2^ 
OHiE. 2^ AMJI2J *K)1I 21^ 271 S^2£ L J3A^ SSAIL'D. 

01 2h ^01 &n &g SA1£AHHA1 SAh &gS3S 7lsoh£ ?>g Uk^H ?H4H OH in 

□eiU #7|£| 2^5 TflOlM S^M 3=5 ^?50fl H|*B =?E 2SJOI £0*A( ?fi£(gray 

scale) £A|7f 9S0I SHQ. 

era, #?isj jrs ^ofl^ saf ^gsesAi de-oi jbto niooss ohdiepi vasi^ci, 

□K3I3SS OflDIEIzr ?H£E S^Hh 7flO|M g= AWI2J *H» 2|« S?fl *#£S STO OflDIEl 1! 
OflAI S7» »*AI?lfe ^SOICh 

OIEW DfOIHSU 0||O|E1^ *S tfgSGIU SEI^ELia!- ^ LHSh# S^i ?H±E SI Oil g*TA|7l 

^ Hf°t audita, ## muej st£ lh^chi ^2 lhai ««eioi oadiei oihois ^ 

OI-SAI DfOiaei! OflOIEIM ?fe 3^5 ^£2| 3°, HgiJS^ «|°^ OflDIEIP. W^fOIOJ 6(- 

53 XAIiXra US. b|§M 3sAJ?Ij1. CH^ £AI£»2| XflZNN BEItth 2JU. 

3^5 DK)|HSgj 0HOIE12J =301) >1I0|M E=*0| «£E|01 ^A| ?H^H 3= 

2* TflOlM 3^ AFOIOfl & f 2|2| 2?|7f t!#£17l Id SOI, OflOIEIOflAI <^S& SAh°J H^7t HOIM £=011 
^ti ^ 3f?7h W88PI HO. 

OlOfl, 4^5 ^£0U1^ Qe TflOlE q ^7H^1 >1!0|E ^^o\0\ ?H±E 2 = HI- D^tf HI 

WIS g^ofl 5|*| BBS 73ft 2?flO|B 2=0) S»A|3| 0|D|E10|A| ttftgj SAM S^A|?|D1, 

AI7f Cm >flO|M 2^ Oil °Jt^ g^^^ ^§ ^Si t>^A|?l3A1 2Af 

2j xfli^ soi^ iAiibxt a' *mm mss^ea 21a. 

h a eat.. 

71101 ^ 71 

#71 ?H£E O^o^ 7A0IM 7IB3 S3011 ?H^H ±^EK)IE S^tl^ 

#71 71521. «/CH* SS011 «S£IDt. ?^ Ut^M ^MtHIAI »S2 3^2J ^# XflOl^ ^ 
2?fl0|E S^SK 

«1 2>flO|M 2)^^ O^o^ 7I&21 ^30fl OHi^ 2^2K 

#71 OHbiH S^HI £3011 «gE|CH, 2Ahe XflSBTW STS*^ £A|iAh 

si© s>a s#hs sa[# sgAiaa. um mo\ %^ sa^ xn znom s^°i x-iioioii 

^s^j cigcH. ^§ 3^oi ^oi- za\7[ ~^tm sAh *gg mm\o\ 5^21- ^§ ^# 

s tf#AIS 4^ Si^ 4^^ ^5BJ g§e ^AlCHl ^t5¥ 4= SiD. 

0!§K S¥tl £91 »J3Sra g !^°1 UIBW ^AlOflg #ADS^1 QM2h BO. 

£ IS 'g WSOtl 2|fii STB W3 MoB A|-A|£0|H, £ 2^ &EH0JIA1 £ 1 A-A>M2J S3 

E0IO. 

SAIS^ W BOL 6 -4AJ0IQI 2|«f S« SA|i^~ ^&|E(2)011 S|«| BlxOS StH^I^ #, ^ 
715(4, 6)2K 715(6)011 2AfM 7H4:H(10)£K #^ 7IEK4)0fi ^^£|CH 2 

XOSWO} BTW^ OHb:E(20)2K ?H^H(10)2J OH-lbcE(ZO) AfQIOO 9I*I*H3I ?HiE(10)2i 3Af 
^£ a XBOIS^ ^ 1 91 XI. 27101 S 2^(30, 32)M S«W.. 

#71 ?H^H(10)^ oh^ 715(6)01 ^S^oiE HIS^S ?H4rE 2!^(12)2K #7| 
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§l(14)g ?H±E 3^(12)2* M 1711 01 M £1^(32)2] ia» «MOfl fJ22IOI, 2|^21 Uk^« 
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Q. #71 7fi0m 7|9(34)£ 7}g Uk£M gg(14)2} 0^o}£ ^gOfl HOIS £(34a)^ SJgoKH OH 
kE(20)l -trSKM 7}£ UkUM U©(i4)l kgAI5?IDI, OIEIyJ TflOIg 7I9(34)2J 0f2j3£S ±3E> 
01= fflI@2J WHTflOlE g=(30)OI ■ 8SEIJ2, TilOIS 719(34)21 33 BUN Xfl 27A0I3 2^(32)01 S 

#71 >flO|^ .719(34)^ JDS . 71-301. SOI*© jISAII.IIS £?Bltt SlfS OIWIXIOI, # 

71 M \mm 2R(30)£ §^2| >DO|E ^(34a) 01 £001 8 ?H£E 9^(12)2} ^*!fj ±E£K)I 

E. EBSHS ttgEIOt ?H^E S^(12)2h°l 2|2| 01 01 El £^2} 2^23 7ldtta. 

71^ 9)88 o^bh 0\EW k 271 01 S 3^(32)^ gAIOHSAI, £ 3KI A1 EA12J b}2h ?0I. XII 1 
TflOlM 3^(30)2} £3|& £E2H)I = uR^o^ 4 oiq, 

0|2h 7S2J 7|I0|E 719(34) 91 g OHkE(20)7} 9|XltK}. #71 0HkE(2O)^ #¥ 719(4) 2W 
SOU £#2101 a 271018 9^(32)2}. OM?^ OHkE *R(22)2K OHkE 2^(22) fi^Ofl f!gE|£ « 
9SK24)2S Ol^OiSHf. #71 « 9^(24 )s 5?^ Uk5M gg(14) 3! 7II0IM ^ (34a) 21- 0\~M^ t\ 
± S^Of *<«E|Di, "2^21 «&s*(24) AKDIOfl^ =ME}±1 */## 91^019^(26)01 «8SCh 

01- m. 719(4)3} 7I5K6) AfOICHI^ CI40H2I S!7|§ *!#°1 ±ffl|O|A|(40)7} 9|*m}^Dl, #71 
±HO|AI(40)£ EAloW 7I9(6)£| SOfl JlflHDL TflOIH 719(34)01 «SS ^(34b)# 9= 

ofOI ^ 719(4)00 5Hol HS^D. 0ISA1 »ltt ^ffl!O|Ai(40)~ » f 719(4, 6)2| Z^m g 
SmTI SAIAI7I3A1 719011 71*8X1^ CH7|^0fl 2|« HA|±tt2J u}£m *£X\o\= ^% y M HO. 

0\9} ^i^ofi [OBf, SAISCT Sr^ EIE^^ W^K)1 ^71 ?H^E 3^(12)2}- ^1 1 3! 2?flOIH S 
^(30, 32)2^ OHbcE S^(22)EHI Zf^M °J7ho^, ^71 ?H4:E S^(12)2h Xfl I?1I0|M 2^(30) 

AF012J 2?(|7f 01^01 2^, ^ HtJ- XI S Oil £1*1^ 7hg Uk^M gM(14)0||A1 3 

a.ewn oi^ch^q. 

aas ma sw= n ^taoim s^(32)ob 21*1 31 7^aoi 0HkE(2O)g tin, 

OHkE(20) fe^HS ^E£! SW£ OHkE S^(22)0fl °]7^ H^^Dfl 0IM3 0|§, 
«W(24)dl ftSSM SO. 

01 UH, ^71 Xfl 27IIOIM S^(32)0fl 2|tt 3W2|. S^^S Sh321 *|EM «r&M?|DL ?H^E S^(12)2f 
^ ITflOim 3^(30) MO 1 2] ^ ^xiW 4 2iQ. 

oi2h ^01 g ^saioqihi 2it> ^> v a sai^a^ m\ m^oi ^4*1- ?\B uk^« sm(i4)i 

&gfi«S MgSfSAI M 27II0IE S^(32)# 5tm^ 4^9 =?5.g: OI^OISQ. OISAI 2Af » 

0 ^AI^IH, 2^9 75011 HloR ^j£g 7=&10| >i|3 SA|M ^ ^ SID. 

SEW #7|*t ]g. 27ilO|E £i€?(32)0i| S|t|. BMW 3^A|?| Sf3 £|E# V^AIS S OHJEI- ?H^E 
3=(12)2h ^1 \7\\0m 3^(30) AW 1 21 ^A|3 SAI^A^ ?g t,^AI7l^ 

&^SO0 2|?> 97| &g fiAI^2|J«12 ^SOfl IWdm gSfiCK S ^3 (HI BJti 231 » 
g XAI^A^ H|5 im^, 3711 ftK¥ 719(6)21 ^ 719(4)011 ?H^E(10)2h OHh:E(20)e 

TflOlM 7I9(34)(H1 M. 1.3! «l 27II0IM 3^(30, 32)S ^^Yi OS, 01 M A1I7H21 71 9M BIAS 

^*tai?i^ ara^M oi=oi9a. 

EITa, 7HiE(10) W15 g«(HI CHohOI ^SoiS, E 40AA1 EA|*J b}2} §"01, 719(6)011 £ m}0|^ 
§| ^£^01= BREjo^ ^ 3 a, oiiflg^ji ?H^E S^(12)g ti£*JQ. 3EIH ?H^E S 

^(12) 91 m± S^OII Uin^M lOI^MM ^321 oijjsra ^= Ui^M §g(14)£ tJStXh 

7}g Uk#« §g(14)2J «g| 9|ShCH, ?«S2! 7}H LfiSMf W5.*}C[. #7| 7hg Ub:^ 
M2j Xil^^ E BEHIAI EAI1K UJ2h IT0I, 7^e 100 - 500 torr SES ^W I5H1(42) LH01IA1 J= 
&i 5|CH(44a, 44b) AK3I2J 71B|(t)M 1 mm SES «12XH 18 V2J ^CH^Oj 100 ABJ 9|?a 

^3, 0B g&5DK46)7f U4m3A1 OIEH^HJ g= ^CH(44b)Oil £h£ 7^7h S21Q. 01 &i 
Jl<7-m ^0^11 Ofl&MOfl ig^ Afl^M *J" Qs, H§B#E ^2^ *jOI2(TEM)HS B^M 
LficDIEl 3712J sb| g ojq. 

OI2h SOI '-X|£S 7hg Uk^Ml -018. 2!*B<HI S|W BI£S 7hA|ES §E1(f 1 1 ler)2J 

8g ?t^K3l W 'UWSS ffllOl^ee «|2ShJ2, XI^S 10l^§i ?H^E 3^(12) 9|H| 

aail Ubc^M SHOI^M^ 493-500 *c g9|7|2} CH7|^ SHHIAI IHIOI^^tHI t,^ 

S U^Qg g^A|?|H, ?H^E 2^(12)2^ S71S|, 3ttS SSMiaQ. 

01 UH, ?HiE 2^(12)2^ 9^ Uk^M g|(l4)f fi^§h7| 3, «^ 719(G) S^Ofl 01^ 2-3 mm a 
2?e QKfTHSl ^DBOIAI AlAlg ¥(6a)M tJSSh^ ^01 b^o^D. (E 6 

012} ST0I SA} ig^oj 7}g Uk^M ^g(!4)# ^ ggog ^5^o gJW wov gg 0 || UI6H 
^|57^ §0|5f2, CH tJ iA!^At2J ^|3f0fl ^eio^, SCI blg^g 5!X} 9888 ^ 

□823, 7110IE 719(34)8 X-fl^m 7101 € 719(34)011 HI 1 3! Xfl 2*101 e 2^(30, 32)g «8«fD. 
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£7| 7110IM 7I5<34)£ ME 71301 §0|*J °E|S OI^OIXtDI, Dg2> 1>£ ]U§2£ HH^t^l 

01 TflOjE ^(34a)^ t*2SKHI SO-. 

EiW, £ 7a0flAI SAIti" \m BOI, <=)Ji|21 o 2!(48)M ^Hism, °B|(48)2J 

(HI D^H(50)M HHXIt!- Q8. ^£ IHAI §2* in^g *I^Q. 01 till, #71 inUg U[± 

3 (50)011 £ S^2KH§Sfe Q^7H21 k^S(50a)0| **££I01 SID. 

ea^i- mum, 393 SEi(48m gxiag oi^era 2B71121 mmi ss, ^ 500 -c g?i7i 

CH1A1 lAIZh 600 *c £*17|(HIA1 1 A| 2> §°j 3«*HIK 0|E1£f g*!EI 5S01I S|§fi 

gTOh ggShl! ^ B £S gS}711 (£. 7b §H) 

0|EW-B*ia 931 01^, SEI(48)g HF lOXS^Ofl ^71 MgtiD. US. 3*501 2J$a, 

^21(48)^ ^*JE|£! «g0| HW&IBA1 TflOlM B(34a)M £|g 71I0IM 7I5(34)©3 • gfgg 

D. (SE 7c ^11) 

£th £121 SBIS Dig, «0ie. 7|e(34)D1l fiKW 7110!^ §(34a)Sh QgOl ±fiilO|A| 5#g 

^(34b)# **g*HI1. 

£!2h &0! >il 0| M 715(34)21 ggofl OilOI^M, HSI £ DHOliE^ ggoj 7flO|E £(34a) 

Oi^OlM &JU}E^ ^EEIOIH HHe^S ±3£! °iiiloHl 25 S ^^oKS M WOIM 3^(30m 
ttCf . (E 8a §H) 

□§2s, TfloiE ?ie(34)°j eicH^ ^3 2 snog fflioi^e-, mm z m\±^m 2!±m a 

e 2!£ 3 43S1CH Q 2X101 M 2^(32)M **£SKJI (5. 8b sKO), C1€ ^AlOflSAI XII UflOlM 
2^(30)Hh 4^£J- ±E2K)|n HH^^S £ fill 01 ±3£! ?im\0\ M 271101^ 2^(32)© ±E£KJI 

#7|2> 21§^S TflOlM 7I5(34)2> ft 1 31 XI 27HOIM 2^(30, 32)1 Qh, 4^ 715(4) 

?I(HI e.i= g ^MOIEM S*TSra OHinE S^(22)M f«5H3, OHkE 2^(22) SIM 
«^°|(24)Hf H|2J5|(26)1 .ggSKfl; OHiE(20) Xil^M ^TO. 

DW°4£S ( Sc 2IHIAI EAI^.bfSI BOI, i fill 01 A| (40)21- S1¥ 7IS(6)2I- X!0|e 7|©(34) S! ^ 
7|^(4)M iHShZ! =E|E(;2)M Olgura gflg Qg, SX|2J «H7I ^EH^i 2hS 

# 71*1 SIS 3711 SAl^Ahm S«»Eh 

0|2K^0I g SAIOIOfl. STfl 5A1^^. SS^SS Ubi^M SBs 

^o S jh| 7|^o| H|5t §S0fl.HieB *U27> 80ISW. CH^ IA|^^2J J-fi^Oll SEISM, SAI£A>2J ^fli 

^7|(HIAj^ & Uffirs|«f .^A|0|(HI CHSra gS^SJAiy, B WSS OlOfl t^SEI^ 301 OfUH ^ 

S K S21 mm 5! g^t!" S^£1 etOHAI CUB-I ^SIDI ^Alofe 301 71- 

ism 01 8 ^SHJ S^l&fl ^fS^ 2£ 

OI2h IJ-Ol B ^SOfl 2^1 ^Tfl &m SAI^AI^ 4^^ ^5 (HI 33Am°l 3\B LFir^« ^ii 

^san ^ Ah ^^oi omsf s^oi ^rn, ?«5 £Ai7> ^sm, sah s^ai^i 

M 27HOIM 2^ (HI 2J*H tl£2f =?B iSi ^A|g 4 2iD. 
B ^SOfl E|t^ 27fl SAIrtrA^ WS^, ^\B U±^* g#t gg£ 

^ ^SS-^-Vi 71^21 H|B| §gOfl HISS XII 271- gOISfil, CH^ SAI^AIBJ Xflsm SEISH31, SAIiAf 

21 Mi vim #m ^ si^ ssi 

1. 7IM; 

Sh¥ 71521 ^MEWIE HH^^S ?H^H £R2I; 

^71 ?H^E 3^ ?I(HI ^§21 gEI ^^£|Dj, 2711 ^2 (HI 2JoB »SS^ 7hB U±<= 

^§21 Z^g Sf¥ 7IB ?|Qfl S*TEID1, 7^ Uk^M ^EHh Oh^S^ ¥MOJ| TflOlg «^ 
S^ 711 01 M 71 E^; 

S^SI TIOie ^ OieilOie SAlf^AI ?H4:E 3^HF D^Sf^ TflOlM 71^21 ^'2 Oil 1\\±B ^ 
fj ^MEfOIS BiSSS SSEI^ 17D0IM 

^71 TflOJE 71521 u^[H# S3IHI ^StlCH, ?F« Uhi^M gMDflAI &g£! 3X^21 WICHS^ Xfl 

271101m 3^^; 

ai 27iioi g &=&\ m^o\£ ^ 7i52i ifsmi ssti^ oh^e ^^2h* 

^71 OHkE £^2J figOfl ^^tlK, 2AhM XflSWOh % y Et[~ S^&lc 2?fl ^0 iAI^AK 

2. Xfl 1WI SiOIAI, 

£J\*} ?m UtWH SS^ SH_f2| 51i2f CHSS^fi HH^Itl- 3711 «m SAIiAK 
S^tJ 3. X-fl ItJOfl SiOIAI, 
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mm hoie ymz.img oi^oixi^ 2711 &a sai^xk 

g^?*M. M ]*JW SUM, 

sa& : n.z7icM 2^ hoib jissi.hh aaioi 2th £ai±xk 

3^?V 5. XI IVM 2i01 A1. 

m znom 2^£ uysj TfloiM a- enroll ^wsai xn \mm M» £Eaoi = n 

S^tf 6. XI IftHH SIOIAI. 

Sim #¥ 71 S» W 7ie AK3IOfl = TflOlM 7IM SHOTe D^»2| ±511 01 AW ^££l^r 2711 » 
S XA|±». 

S^tT 7. X1I 6&KHJ SiCHAi, 

TflOIS D£7H2| AffllOIAI EfSg §M 2711 m £AI4AK 

8W 8. o1-¥ 7ieCHI ±KK)I£ 3H±E B7fl2>; 

7f|0|E 7flO|M §^ VSSfe B7I2H 

#71 71I0IM 7I»2| £J3(H1 7H±H a^IU £SSKN* I|g2| «1 17H0IM VStfe B7II 

21-; 

#?l >flO|^ 3|S£| «tCH* VSOI fll 27A01M ««oh~ BTI2h 

#¥ ?ieon oHiH g^at viras «g«t£ bhsi; 

#71 sj« jito >floiM 7is a #¥ ?iss asis §*tAi?j^ &nm &wm aw »■ £ai±xf°j 
xna m. 

s. xi mm suwai, 

3H±E 33 91 »± gsjw. HI0I±M6 ±3@ °!4I**£ B7H2K 

eiaa ?\& u±m*L mo\±*w ±% a smtt^ btus oi^dixi^ aTs »a sai^a^ mz. mm. 

10. M 84/Ofl 2401 Al, 

#71 >aoie uieoa ^oi^ s§ btii^, 
393 sasi gaoii hgw of^at s^m iri»s^ B?i2i; 
g*iasH= 

B. 

11. XD WHHI 21CHM, 

4^1 ?floiM 7ieoii nom &w e?a^, Tfloie ga> a^oi q^h^j ^daoiai ^ee 

f!^t> 12. XI 8tK)fl SiCHAi, 

JHIOI^e^ ^^oj _jj| 0 |E § OieflGI^ ^e^0|= fiBE^S °(4|8fe ET7BSI-; 

eiiia ihioi^es 3i 5, oi^cHxife aw sai^a^ ms. mm. 
m=?& i3. xi &m sicHAf , 

4^1 79 DIM 71501 M MG\m a^w BTd^. 

7flO|E.7ie2J 23011 JHlOI^He °iillBfe 37fl2f; 

2!il@ EOI^MM 2£ 3! ^SSf^ OI^OIAI^ 2711 US $^Af°l X|5 &a. 
14. m 8*KH1 SiCHAI, 

#7i Tfloie y\&w m. 2?iioiM a^^ bth^, 

IHlOl^Ee S@2| TflOlM § OieflOl^ Xfl ITflOIH 3^1^ ^MeFOli EH@££ °l 

iHsfe B7j]2f; 

OI4IS SilOI^MM 3^ 3! iSS1= B7H5 OI^CHXl^ 2711 US SAI^AhHJ Xfli US. 
SW IB. XI 12» LHAI MVS Ojh: V VOI'StDIAL 
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